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(54) (57) yCTPOflCTBO ;JUW PEMOHT A 
OBCAJlHOfl KOJKDHHH. Bwawaiamee no- 
nuft cepaeHBSx. »a roracnetf kohub Koroporo 



aacpenneua nopimpyiciaa* ronoBKa c pacnra^ 
praam* jcohjcom, npo*Km,Hyio Tpy6y c ■■•? 
BepxBBM ynopoM W >CTaHOtfneHRWft hw hum 
aiopfe. cocTOflmnft H3 BepxHsro h wwcHero 

KO3K>X0B f nOIIOC» MBXCfly KOTOpWMK COOfimBHa 

c nojjocrtso cepne^HHKfl, o t n k m a io - 
m e 0 c s mi, HTo f c nenbio ynpomewui. 

KOBCTpyXUKH « nOBUfflBHKa d^XTHBROCTH 

ero patfoni 3a cnet nckmoieHHa noBpeasae- 

HHfl 06caOH0JI;W)JIOHHM JI»pB)^O^OflOTft ; ^^ 

^craHoBjiBB c *BMiio>orooiwo^bc0Boro nepe- 
MemeHHfl B«ora» cbpjxbhhbkb « noOTP^OTBH 
6 oeewccTopoH, npH 9tom Bepximfl H mOCHHll 
KOKyXH H KOpfl # CHfl6jK6KW coo tbbtctbbhho He- 
nOtfHDKHWM H nO/05H3KHWMynOpaMH)O6pB3yjCOIH-' 

co cTBHKaMW xoacyxa H CepflOHHHKa 
xnyrue KAMepu, coeflweuHwo c nonocrwo 
cepaewa, a MBnuiy ynopaMH payment* ; 
caMoynnoTBflionmecsi Mflrawm, xoropue b 
Repa6oHBM nonoxewnt pacnonoweBM BHyi^ 
pn xrmyxon. 
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IfooCpereKue othxhtck k Hc^i^eraaoao- 
GbiBaxxneft npDMbcu/ieHHoc rw k mojkgt Gun> 
ucnam>3OfiAH0 npu ycreHOBxe MeronrnmecKKX 
^D/iAcnapeft b Mecrax HapyuieHHft repMentMHo- 
*ctw;o6cmhux* KonoKH H^nir-Jx.BOflHHhix h 5 



ancr coCkft r Hfl pe ami mock >x> KQMepy 7. 
coo6iuohk>to c nonocTbJO 8 cepaeHHiiKa 1 
nocpeacr»OM paoHanfcKfcXX KaHanoB 9. 
« noflBWKHwe cexropu 5 d pa6oMeM nono- 
)KeHMH onpelaejwior Hapyxcmuft AHaMOTp nop- 



raaoBfcoc ckbajkmh, o6pa30BaBuiHxcsi .B.pe3>TO^ : * Ha.^xoropfeiA^paBeHBHyTpeHHeMy AHaMOTpy ^ 
^ f ^B03Aete 5.^9^ P acnwi03KeHHOft Hafl t^ 

/OT^Hapywemift b pe3b^i^^6eaHHemHx ^' ! wHj?0M?2^^ c ynopoM ^ 

' Wf^^' - "• >r ilI?Bbiuie 'xoroporo ycraHOBJieH noanpy*H -*r 



•^^MaBecrHO ycrpoftcrBo flna peMOHra 06- 
caaHotiKDnoHHw, coflep?Kamee,npo<t)Mnbm»iA 
nepei^BaTejrn> t f aopHHp>^y^ro/ioBjcy ( ^ 
cocxt^y».K3;KOH>ca l - 
sjtopb h >HApoxaMepy 
*>^HaH^ 

hoc . h* aocra raeMOM y 
pereHHio flBnHeTCR ycTpoftcrBo nn« peMOH- 



* HGHKblft C 06eHX CropOH JlKOpb, COCTOfllUWH i 

,j* H3 ab yx KoityxoB: BepxHero 12 h HM^ero 
13^MyT^ ; KOTopwx paaMeuieHbi caMoynnoT : ' 4 




^fm^ -'Ta^obcactHOft xonomai, BKmoMaxmee nomft ^ ^ MOKfl^caMo^m mi 
: i > v. cepflenHHK, .hq HH5KH6M .Komi© xoroporo :;, ^\«H5^ i Cooffifiw c v nonocTWo 



',. J; 'i 3aKpeniieHa nopHMpyttuttR ronoexa c pocuiHpo- • 20 
:xfflKM KoiycoM,. npo+HJibHyK^ Tpy6y c Bepx- V, 
V ^•^• HHM ;/ ynbpoM m ycraHOBneroa>iJi;Haji hmm stxopb, > 
•'rd?^:<, : cocro«iimJI H3 BepxHero h HWXHero xxoxyxoB, 



r P&J?nonocn Moxay xotopumh cooCuxena c no- 



jioctmo cepaeHHHxa [2j . 
v^$£5 : ;; HenocrarxoM yxa3amiboc ycTpoflctB hb- 
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m^9/ nocneflHHe, a J ^ Tawne nonocrB 20 

MatDKGTBMH . 14 

'8 nocpeii-.j 

CTBOM pa^HaJlbUUX KflHOJIOB 21-23. 

HtokhhA xoHeu cepaeqwixa oKaHHHBaercsi ^ 
6ainM a kom^2 4 * c , o6paTHMM KJian bhom 25. ^gj&g#$ 
^ YcfpoftCTBO CT>cxaercfl b CKBaxoniy Ha' 71 — 
KonoHHc hbcocho- KOKflipeccopmox Tpy6 26. 
Ha cepaenmixe 1 hba h non flKopeM pacno- ; 
noxceHU npy»cMHfci 27 h 28, 
^j^^^TpoflCTBO pa6oTaor^ cnenyianvM °^P ft T.i?^^ 

f^^^^^^BK^^^i^Kaw B CKBa^^| 
jKHH'y b 30Hy peKioHra o6caflHoft xohohhw v^ : : ^ 
29 Ha HacocHo-xoMnpeccopHHX rpy6ax 26, Vr=jg 
b xoropofl cobnaioT flaBJieHHe nyreM 3a- 
kb 1 :kh , 5km axoc t*h , xoTopan, nonaflaw sepes Vr:. ^; 
paayanBHwe KaHamj 21 - 23 h 9 . .4;4f;-- ';^- 
:(cM:i*Hr.<l).B KOMepM. T f 18 h 19 hb^H 
nonocTb' 20. Mewxy ynnoTHMTenbHWMH mbh- 



>i^-nbBp^eHiiJi : :^ 
ioi^srkopeM B MecTax sanenneHWiJc • Hell ; iv 

njiansex nxopw. 30 

IlenbM^o^peTeHttfl-ynpoineHHe koHCTpyx- 
mra h noBfcnneHHe 3<t4>exTHBH0CTH ero pa 60^ 
'^ihi soi ,chqt HCxnwHeHHfl noBp€3KJicHHsi ^oGcafl" 

iiem, ' floCTtiraercH t^*^hto; flkopb^ij/CTa- 35 
KoBiieH c bo3mo^octi,k> oceBoro nepeMeme- w : % . c ^ 

HlUtCHUfl - OHHOBpeMeHHO HB CTeHKH; xoxcyxoB H 

27. h "' ~ '""""""* 

CTOpOHU 

ocBo6o«yjawT ynnonrHrenbHiie MaH*eru 



ayxxxtHMH co^creHxaMH 

m, coeauKeHHue c na- 
• iiocn>K> cepaeMHHxa, a ^exaxy ynopaMH 
pa3MemeHM caMoynnprwiKxaHecsi " Mawxe- 
ru, xoropue b HepaGoMeM nonomeHHH pacno- 45 
noacetfbi BHyrpH xo^cyxoB. 
^Ha 4>ur-. 1 H3o6pcoxeHo ycTpoftCTBo, 06- 
raHfl BHii; Ha (J)Hr. 2 - to jkc, b Hasamr- 
hwh^momghtv flopHOBaHusi j Ha 4>Hr. 3 ce- 




28/ i»Mrax>TCfl b nporHBononoxcHwe 
tti ao nomioro cjxaTWi nocne«HHX h ' / >v-r 

1*4 h 15, xoTopwe pacnpHMnsiflCb, ynwpaior- 
Cfl b o6caflHyio xonotmy 29, o6pa3y« c ee 
creHKOfl rHApaanHsecxyx) xawepy 30. Hon . - ; ^ 
AaBnewieM^jicHflXDCTii ynpyraa wa^parMa 4 .^a 
fle<J»opMHpyeTCsi H^nepeMemaer noiiBH^Hwe Lii|^ 
^iH^Ha^Hr. 1; «a *nr. 4 ->ne- ^ cex^pu S^flo yiibpa : orpaHHHHBaKxuHx bhct^ - 
f^P'^TaSTdwr 1 \rM^M*^P3&& U no^O/xopnyca.3 >pMi!pyKiaero flopna^H s^fll 

F npaJwjnSHwTTpyCa '10 noa aeftcTBHeM 

ycunusi , co3aaBaeMoro KO)xyxoM 1 3 . nepe3 r 
npyjKHuy 28^V m noflBHJKHWH ynop 11 A; 
55¥ nepBOHaHajttHwfl ; >ioMeHT nep MemacTC«^PHJ 
HaesjxaeT ;na paaimi^ktUHH xoHyc 2 h toe- ; ^ 
4)opMiipyeTCsi (cm. Ha <Jwr. 2). npo«cxoflHT 
xax 6u 3axjiHHHBaHH npo4««ib:ioft ipy6w 



<xa :. : 1 4 (cm-4wtv 1). hb xoropoM xcecrxo 3ax- 
fpeaneujC noflBWKHNM pacmHjMKxaHM.^xoHy- , 
feoM|2?4x>p^pyK»wH flopH.l Bj^opnyce^3 ^ ? 
^xoTr-poro aiaxnxjHeHbi ynpyrafl'flHa^parMa 4, 
npflBMjKHwe cexropbi 5 h nooBH^cHiae xo/u>- 
oa 6. IlpocrpaHcrBo, orpaHHHeHHoe xopny- 
l i^^v COM 3 h ynpyroft oHa^parMofl 4, npeacTaB- 



3 io-iic; 

noBuuj* iH« nabneMMH d Kasiepe 30 coaaaer- 
cw ycmiH zuw npor^CKHBaHMH nopKHpywiueft 
r o/io b mi c xonycoM 2,noBceft /m«He npo- 
<t)Hm>Hofl rpy6bi;10, npn icoropoM BMecre 5 
; c cepaenHM kom^ MaMMHaior *n oahmm arbcn ^ , * 
^AeraiiH -2 7 ,^ l^^L 6|y'|l*4 ; OflHOBpeMeHHcv 
He cmutcasi flaWeMHVB^rp^ax. c noMouibio 
£F raneaofl cHcrevoi (He v H3o6peuKeHa) hbcoc- 
*\ Mo-KOKfflpeccopmiM. rpy6aM 26 co3aaioT .10 
^Aono/iHHrenbifltfJ^Ha^ stom, nepeMe- 

?mancb BBepK^^'^^npexiBapMTentHo; ^jj^r""* 

tea; ^H^pM^^^yC^^oaHT <J>opMwpyioiimfl V" 
fflopu c HapyMCHMM^fliiaMeTpoM, HecGxoflHMMM 1 5 
f twn noiiHofl Ae4>opMauHH npcxJwnbHoft Tpy6w , 
10 BHyipH peMournpyeMofl Tpy6w h o6ecne- 
aemu nnomoro koHTaKTa Meacny hhm. 




npauecce npoxoacaeHun Rowyca m aopMv 
pe3 rpytfy nocnezjMflH yaepotcHBaercR or cmb- 
meHHrt ynopoM 11. 

HO flOCrK*eHHH paCWKpSllOWMM KOHyCOM I 

ynopa 11 nocneaHwft m flerajiH 28, 13,; ITjjTjg^ 
h .15 Taiwce 6ynyT nepeMewarbcsi B&epx.^|^gg 
no BbRo^e ({jopMUpyiomero nopna Ka Bbinpai^^&^ 
jieHHofl rpy6bi 10 naBJteHHe c6pacwBaK>T.^j^|>^ 
npH 3tom noa neflCTBHeM chji ynpyroft -fl^-^f?^ . 
({jopMauMH npyxHH 27 h 28 Korcyxu 12 
h 13 flBHraiorcji HaBcrpeHy xxpyr flpyry *£§^L&'* 
3aioiiOMaK)r b ce6e fynnonrarenBHue MaHxe^; v 
tm 14 h 15. Tlocne aroro ycrpoftcTac^Ka- 
Bnexaior M3 ckbgokhhu. . >;\f^wL . , . 

npennaraeMoe ycTpoflcTBo HMcer npocryw^gv 
KOHcrpyxHHio, a npHMeHemie ero no3BonHT^^&^-\ 
«36Gxan> noBpeacflemm ofcaaHoft kojiohhm^^ 1 
AKopeM. ; >f v :-:<.g;v. '• i' : 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1 ; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is ngidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 1 5 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 



1041671 
4 



During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 11. 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13,17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 

[see Russian original for 
figure] 

[see Russian original A — A 

for figure] 

Fig. 3 

A A [see Russian original 

for figure] 

[see Russian original for 
B B figure] 
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